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This application is being filed as a PCT International Patent application in 
the name of BellSouth Intellectual Property Corporation, a U.S. national 
5 corporation, for the designation of all countries except the US, and Mark A. 

Kirkpatiick, a U.S. citizen, for the designation of the US only, on 15 October 2002. 

Technical Field 

The present invention generally relates to the field of wireless 
telecommunications. More specifically, the present invention relates to a gateway 
10 between a wired telephone network and a wireless telephone network. 

Background of the Invention 

Most residential telephone service is provided utilizing a wire-based 
connection to an analog telephone network. This type of connection, known as a 
connection to the public switched telephone network ("PSTN") or plain old 

15 telephone service ("POTS") network, has long been the standard for providing 

residential phone service. A connection to a POTS network typically utilizes twisted 
pairs of copper wire as the transmission medium between the residence and the 
telephone network. While POTS networks provide extremely reliable telephone 
service, telephone users utilizing POTS networks do occasionally experience 

20 unavailability of service. Interruptions in service may be caused by electrical 
storms, equipment failure, broken line connections, and a host of other problems. 

When a technical problem occurs that causes the POTS network to become 
unavailable, residential users until recently were unable to place or receive telephone 
calls. However, with the increased popularity of modern wireless telephone 

25 networks, many individuals subscribe to wireless telephone service in addition to 
their wire-based analog POTS service. Many times, wireless subscribers will utilize 
their wireless telephone in the event of a failure of their residential POTS service. 
Using a wireless telephone as a backup" to POTS service in this manner may be 
effective for some subscribers, but can be frustrating for others. For instance, a 

30 subscriber may have wireless service associated with a telephone that is physically 
mounted in their automobile. If the POTS service is interrupted for such a user, they 
must physically go out to their automobile to make telephone calls. This can be 
inconvenient and frustrating for a subscriber, especially if the subscriber has to go 
out into the rain or snow to make a telephone call from their automobile. In other 

35 cases, a subscriber may be unable to utilize their wireless telephone as a backup to 

their POTS service because the battery in their wireless telephone is not charged, or 

i 
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if the battery drains due to extended use as a backup. In such cases, a subscriber 
would simply be unable to utilize their wireless telephone service as a backup to 
their POTS telephone service. In a situation such as this, it is desirable to have a 
backup to POTS service that is more conveniently accessible than wireless 
5 telephone. 

In addition to utilizing wireless telephone service as an occasional backup to 
POTS service, some wireless subscribers occasionally choose to utilize their 
wireless telephones instead of their POTS service when at home. Use of a wireless 
telephone in this manner is driven primarily by the low cost of wireless telephone 

10 service, especially on nights and weekends when many wireless service plans offer 
"free" wireless airtinic minutes. Some wireless service plans even offer "free" long 
distance service during these times. In such a scenario, a wireless telephone 
subscriber may utilize their wireless telephone to place calls during a certain time 
period, such as nights and weekends, and utilize their POTS service to place calls 

15 during other time periods, such as during the day when wireless service is charged at 
peak rates. As with using a wireless telephone as a backup, using a wireless 
telephone as an occasional supplement to POTS service can be inconvenient. For 
instance, in order to use a wireless telephone in this manner a subscriber must keep 
track of the rates for wired and wireless telephone calls during different times of the 

20 day and must always have a charged wireless telephone ready. 

As a result of the low cost of wireless telephone service, some wireless 
subscribers have even decided to forego residential POTS service altogether. 
Instead, these users utilize wireless telephone service as their only telephone service, 
whether at the office, on the road, or at home. However, as with POTS service, 

25 wireless telephone service may become interrupted due to electrical storms, 

technical failure, excessive use of available capacity, and for other reasons. When 
wireless telephone service becomes unavailable, subscribers who do not have 
residential POTS service, and instead utilize only wireless telephone service, are 
completely unable to place or receive telephone calls. In a situation such as this, it is 

30 desirable to have a conveniently accessible backup to wireless telephone service. 
Another drawback to utilizing wireless telephone service as the sole 
telephone service for a residence is that a single wireless telephone is the only 
telephone for making or receiving calls within the entire household. Because the 
analog POTS wiring and telephones in the home are incompatible with all wireless 

35 telephone networks, the convenience offered by having multiple extension 

telephones in a home cannot be realized when using wireless telephone service as 
the only service. In a situation such as this, it would be more convenient if the 
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analog POTS wiring and telephones could be utilized to place and receive calls on a 
wireless telephone network 

Therefore, in light of the above, there is a need for a gateway apparatus that 
can provide an automatic and convenient backup to traditional POTS service using a 
5 wireless telephone network. Additionally, there is a need for a gateway apparatus 
that can provide telephone service to wired POTS telephones through a wireless 
telephone network. Furthermore, there is a need for a gateway apparatus that can 
utilize either a wired telephone network or a wireless telephone network as a 
telephone network for one or more wired telephones, the primary network being 
10 chosen based upon a user-specified time schedule or other factor. 

Summary of the Invention 

The present invention solves the above problems by providing an apparatus 
that acts as a gateway between a wired home telephone network and a wireless 
telephone network. According to one embodiment of the invention, the apparatus 

1 5 can provide a backup to a wired home telephone network through a wireless 

telephone network if the connection between the wired home telephone network and 
a wired telephone network fails. According to Ibis embodiment, all calls placed 
while in a backup mode on wired telephones connected to the wired home telephone 
network are completed the wireless network by the gateway apparatus provided 

20 herein. The gateway apparatus converts signals between the wired home telephone 
network and the wireless network in order to complete the telephone calls. 

According to another actual embodiment of the present invention, a gateway 
apparatus is provided that permits the use of a wireless telephone network as a 
primary telephone network on a wired home telephone network. In order to provide 

25 such functionality, the gateway device is electrically connected to the wired home 
telephone network, including any wired telephones in the home. The gateway 
device also maintains a connection to a wired telephone network, such as the PSTN, 
and a wireless connection to a wireless telephone network. When calls are placed on 
a wired telephone, the gateway apparatus converts signals received from the wired 

30 telephone to signals compatible with the wireless telephone network and^laces the 
call on the wireless telephone network. The gateway apparatus continually converts 
signals between the wired home telephone network and the wireless network in 
order to facilitate the telephone call. The gateway apparatus is also operative to 
determine if a communications link exists with the wireless telephone network. If a 

35 communications link does not exist, the gateway apparatus is operative to 
electrically connect the wired home telephone network to a wired telephone 

3 

BNSOOCID: <WO 03037000A1 J_> 



WO 03/037000 



PCT/US02/32992 



network, such as the PSTN, thereby providing a wireline backup to the primary 
wireless telephone service. 

According to yet another embodiment of the present invention, a gateway 
apparatus is provided that may operate in cither of two modes of operation. In the 
5 first mode of operation, all calls made on wired telephones connected to a wired 
home network are routed by the gateway apparatus to a wired telephone network, 
such as the PSTN. The apparatus monitors the operational status of the wired 
telephone network to determine whether it is operational. In the event the wired 
telephone network is not operational, the apparatus routes telephone calls made on 

10 the wired home telephone network through a wireless telephone network. The 
apparatus also routes incoming calls received through the wireless telephone 
network to wired telephones on the wired home network. 

In the second mode of operation, all calls made on wired telephones 
connected to a wired home network are routed by the gateway apparatus to a 

15 wireless telephone network. The apparatus monitors the operational status of the 
wireless telephone network to determine whether it is operational. In the event the 
wireless telephone network is not operational, the apparatus routes telephone calls 
made on the wired home telephone network through a wired telephone network. 
The apparatus also routes incoming calls received through the wired telephone 

20 network to wired telephones on the wired home network. The first or second modes 
of operation may be selected based upon a user-specified time schedule, dialed digits 
collected from a wired telephone on the wired home network, or other factors. 

Additional details regarding the present invention will become apparent from 
the detailed description that follows. 

25 Brief Description of the Drawings 

FTGTJRE 1 is a block diagram showing an illustrative operating environment 
for one embodiment of the present invention and a hardware architecture for a 
gateway apparatus provided according to an actual embodiment of the present 
invention; 

30 FIGURE 2 is a state diagram illustrating a base mode of operation for a 

gateway apparatus provided according to one actual embodiment of the present 
invention; 

FIGURE 3 is a state diagram illustrating a mode of operation for a gateway 
apparatus provided according to one actual embodiment of the present invention in 
35 which a wireless telephone network is utilized as a backup to traditional POTS 
service on wired telephones; and 
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FIGURE 4 is a state diagram illustrating a mode of operation for a gateway 
apparatus provided according to one actual embodiment of the present invention in 
which a wireless telephone network is utilized as a primary telephone network for 
one or more wired telephones and a traditional POTS service is utilized as a backup. 

5 Detailed Description of an Illustrative Embodimen t 

As described briefly above, the present invention provides a gateway 
apparatus for creating a gateway between a wired home telephone network and a 
wireless telephone network. The gateway device is connected to a wired home 
telephone network having one or more wired telephones, a wired telephone network 

1 0 such as the PSTN, and a wireless telephone network. According to one embodiment 
of the invention, the apparatus allows the wired telephone network to be utilized as a 
primary telephone network for the wired home telephone network and also allows 
the wireless telephone network to be utilized as a backup in case of failure of the 
wired telephone network. According to another embodiment of the invention, the 

1 5 apparatus allows the wireless telephone network to be utilized as a primary 

telephone network for the wired telephones and also allows the wired telephone 
network to be utilized as a backup in case of failure of the wireless telephone 
network. 

According to yet another embodiment of the present invention, the gateway 
20 apparatus is operative to provide a dual mode of operation. In a first mode of 
operation, a wired telephone network may be utilized as a primary telephone^ 
network and a wireless telephone network may be utilized as a backup telephone 
network. In this mode of operation, all calls placed from the wired home telephone 
network are placed over the wired telephone network. In the event of failure of the 
25 wired telephone network, all calls placed on the wired home telephone network are 
placed over the wireless telephone network. 

In a second mode of operation, a wireless telephone network is utilized as a 
primary telephone network and a wired telephone network is utilized as a backup 
telephone network. All calls placed by telephones connected to a wired home 
30 telephone network are placed over the wireless network. In the event of failure of 
the wireless telephone network, calls placed on the wired home telephone network 
are placed over the wired telephone network. 

The first or second modes of operation may be selected based upon a user 
preference, a user specified time schedule, dialed digits collected from a wired 
35 telephone on the wired home network, or other types of factors. 

Referring now to the figures, in which like numerals represent like elements, 
an illustrative embodiment of the present invention will be described FIGURE 1 
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shows an illustrative operating environment for one embodiment of the present 
invention and a hardware architecture for an illustrative gateway apparatus provided 
herein. Referring now to FIGURE 1, the gateway apparatus 2 and the illustrative 
operating environment for aspects of the present invention will be described. As 
5 shown in FIGURE 1 , a gateway apparatus 2 is provided that creates a gateway 
between a wired home telephone network 4 and a wired telephone network 8. The 
wired home telephone network 4 comprises the dual-pair copper wire utilized to 
connect one or more wired telephones 30A-30B to the wired telephone network 8 in 
a traditional manner. The wired telephone network 8 comprises a traditional analog 

1 0 wired telephone network such as the PSTN or POTS networks. 

As shown in FIGURE 1, the gateway apparatus 2 interfaces with the wireless 
home telephone network 4 through a wired telephone interface 26. In particular, the 
gateway apparatus 2 interfaces with the wired home telephone network 4 through 
the wired telephone interface 26 through the use of a standard RJ1 1 telephone plug. 

1 5 Through this interface, the gateway apparatus 2 is electrically connected to each of 
the wired telephones 30A-30B. A current source 20 is also provided that is 
electrically connected to the wired home telephone network 4. The current source 
20 is utilized to provide an electrical current to the wired telephones 30A-30B that is 
compatible with the electrical current provided by the wired telephone network 8. In 

20 this manner, electrical current is provided to the telephones 30A-30B that may be 
utilized to provide ring signals and Ughting. The specific operation of the wired 
telephone interface 26 and the current source 20 will be described in greater detail 
below with respect to FIGURES 3 and 4. 

The gateway interface 2 also comprises a wired network interface 28. The 

25 wired network interface 28 also provides an interface to the wired telephone network 
8. The wired network interface 28 provides functionality for determining whether 
the connection to the wired telephone network 8 is operative or inoperative. 
Through the use of the wired network interface 28 and the wired telephone interface 
26, the wired telephones 30A-30B may be electrically connected or disconnected 

30 from the wired telephone network 8 . 

The gateway apparatus 2 also comprises a wireless radio 16. The wireless 
radio 16 may be connected to an internal antenna 18 or connected to an external 
antenna 10. Through the wireless radio 16, a wireless connection 32 may be 
established with the wireless telephone network 6. The wireless radio comprises a 

35 standard wireless radio compatible for use with a cellular telephone network or 
personal communications system network. Wireless radios for establishing such 
communication are well known to those skilled in the art. 



BNSDOCID: <WO. 



rOOOA1_L> 



WO 03/037000 



PCT/US02/32992 



The gateway apparatus 2 also comprises a multi-line display 12 and a keypad 
24. The keypad 24 may be utilized for programming the operation of the gateway 
apparatus 2. The multi-line display 12 may also be utilized for programming the 
gateway apparatus 2, for displaying call progress indicators, configuration 
5 information, and other types of data. The gateway apparatus 2 also includes a 
controller 14 for controlling the operation of the gateway apparatus 2. The 
controller 14 may comprise a central processing unit, memory, and other circuitry. 
The controller 14, through the use of an operating program, controls the wired 
telephone interface 26, the wired network interface 28, the current source 20, the 

1 0 wireless radio 1 6, and the multi-line display 12. 

In one embodiment of the present invention, a user may interact with the 
gateway apparatus 2 through the keyboard 24 and the multi-line display 12. 
According to one embodiment, the user may indicate that the gateway apparatus 2 is 
to utilize the wired telephone network 8 as a primary telephone network for the 

15 wired telephones 30A-30B and to utilize the wireless telephone network 6 as a 

backup network. According to this embodiment of the present invention, the wired 
network interface 28 is operative to determine whether a connection with the wired 
telephone network 8 becomes inoperative. If the connection becomes inoperative, 
the controller is operative to instruct the current source 20 to provide electrical 

20 current to the wired telephones 30A-30B. 

If one of the wired telephones 30A-30B is placed in an off-hook position, the 
wired telephone interface 36 detects the off-hook state and notifies the controller 14. 
The controller 14 may then instruct the wired telephone interface 26 to provide a 
dial tone signal to the wired telephones 30A-30B and to receive one or more dialed 

25 digits from the wired telephones 30A-30B. Once the dialed digits have been 
received, the controller 14 instructs the wireless radio 16 to place a wireless 
telephone call over the wireless connection 32 through the wireless telephone 
network 6. 

If a call is established through the wireless telephone network 6, the 
30 conversion circuitry 22 is utilized to convert between signals received at the wireless 
radio 16 and signals received at the wired telephone interface 26. In this,manner, the 
wired telephones 30A-30B can be utilized to place a call over the wireless telephone 
network 6 in much the same way that a call would be traditionally placed over the 
wired telephone network 8. Additional details regarding the operation of the 
35 gateway apparatus 2 in this mode will be described in greater detail below with 
respect to FIGURE 4. 

According to another embodiment of the invention, a user may interact with 
the gateway apparatus 2 through the keypad 24 and the multi-line display 12 to 

7 
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instruct the gateway apparatus 2 to utilize the wireless telephone network 6 as a 
primary telephone network and to utilize the wired telephone network 8 only in the 
event that the wireless connection 32 with the wireless telephone network 8 becomes 
inoperative. In this embodiment of the present invention, the wired telephones 30A- 
5 3 0B may be utilized to place and receive telephone calls over the wireless telephone 
network 6 through the wired telephone interface 26, the conversion circuitry 22, and 
the wireless radio 16. If the wireless radio 16 determines that the wireless 
connection 32 has become inoperative, the controller 14 will then instruct the wired 
network interface 28 to electrically connect the wired home telephone network 4 to 

10 the wired telephone network 8. After such a connection is made, the wired 

telephones 30A-30B may be utilized to place or receive telephone calls over the 
wired telephone network 8 in a traditional fashion. Additional details regarding this 
mode of operation for the gateway apparatus 2 will be described in greater detail 
below with respect to FIGURE 3. 

15 Referring now to FIGURE 2, a state machine 200 will be described 

illustrating the operation of the gateway apparatus 2, As shown in FIGURE 2, the 
state machine 200 begins in state 202, the base mode of operation for the gateway 
apparatus 2. In the base mode state 202, the gateway apparatus 2 determines 
whether the wireless connection 32 should be utilized as a primary mode of 

20 communication for the wired telephones 30A-30B or whether the wireless 

connection 32 should be utilized as a backup connection. In one embodiment, the 
determination as to whether the wireless connection 32 should be utilized as a 
primary or backup telephone connection is based upon user preference. For 
instance, a user may indicate through the use of the keypad 24 that the gateway 

25 apparatus should always operate in a mode where the wireless connection 32 is 

utilized as the primary telephone connection. Alternatively, the user may utilize the 
keypad 24 to indicate that the wireless connection 32 should always be utilized as a 
backup for the wired connection. 

In another embodiment of the present invention, the gateway apparatus 2 

30 may be programmed to utilize the wireless connection 32 as a primary connection 
during certain time periods and to utilize the wireless connection as a backup 
connection during other time periods. In this embodiment of the invention, the user 
may be permitted to provide a user specified time schedule for defining when the 
gateway apparatus 2 should operate in either mode. The controller 14 may then 

35 store this information in a memory and utilize this information to switch between the 
proper mode at the appropriate time. In this manner, a user may program the 
gateway apparatus 2 to switch between modes based on the currently available rates 
for either the wired telephone network 8 or the wireless telephone network 6. For 

8 

BNSDOCID: <WO 03037000A1J_> 



WO 03/037000 



PCT/US02/32992 



instance, the gateway apparatus 2 may be programmed to utilize the wireless 
telephone network 6 as a primary telephone network during nights and weekends 
when wireless rates are inexpensive. During other times, when wireless telephone 
calls arc charged at a peak rate the wired telephone network 8 may be utilized 
5 According to another embodiment of the present invention, the gateway 

apparatus 2 may be programmed through the use of the keypad 24 to select its mode 
of operation based upon dialed digits collected from one of the wired telephones 
30A-30B. In this manner, the wired telephone network 8 may be utilized for certain 
types of telephone calls (e.g., local telephone calls) and the wireless telephone 

10 network 6 may be utilized for other types of calls (e.g., long distance telephone 

calls). Those skilled in the art should appreciate that the gateway apparatus 2 may 
utilize other types of factors to determine whether the wireless connection 32 should 
be utilized as a primary telephone connection or a backup telephone connection. 

If the gateway apparatus 2 determines at state 202 that the wireless telephone 

1 5 connection should be utilized as a primary telephone connection, the state machine 
200 transitions from state 202 to state 300. State 300 is a mode in which the 
wireless connection 32 is used as a primary mode of communication for the wired 
home telephone network 4. The operation of the gateway apparatus 2 in this state is 
described in greater detail below with respect to FIGURE 3. 

20 If, at state 202, the gateway apparatus 2 determines that the wireless 

connection 32 should be utilized as a backup connection for the wired home 
telephone network 4, the state machine 200 transitions to state 400. State 400 
constitutes the operating mode in which the gateway apparatus 2 operates to provide 
a backup connection through the wireless telephone network 6. The wireless backup 

25 mode is described iu greater detail below with respect to FIGURE 4. 

Referring now to FIGURE 3, a state machine 300 will be described that 
illustrates the operation of the gateway apparatus 2 in an operating mode in which a 
wireless connection 32 is utilized as a primary telephone network for the wired 
telephones 3OA-30B. The state machine 300 begins at block 302, where the 

30 gateway apparatus 2 determines whether the wireless coxmection 32 is operative. If 
the gateway apparatus 2 determines that the wireless connection 32 is inoperative, 
Hie state machine 300 transitions to state 304. At state 304, the gateway apparatus 2 
connects the wired home telephone network 4 to the wired telephone network^ 
through the wired network interface 28. In this manner, the wired telephone 

35 network 8 may be utilized as a backup telephone network in the event of the failure 
of the wireless connection 32. The state machine 300 remains at state 304 as long as 
the wireless connection 32 remains unavailable. If the wireless connection 32 
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becomes operative, the state machine 300 transitions from state 304 back to state 
302. 

If, at state 302, the gateway apparatus 2 determines that the wireless 
connection 32 is available, the state machine 302 transitions to state 306. At state 
5 306, the gateway apparatus 2 disconnects the wired home telephone network 4 from 
the wired telephone network 8. Because the wireless telephone network 6 will be 
utilized as a primary mode of communication, a connection to the wired telephone 
network 8 is not needed. The wired network interface 28 and the wired telephone 
interface 26 are utilized to disconnect the wired home telephone network 4 from the 

1 0 wired telephone network 8 . 

From stale 306, the state machine 300 transitions to state 308, where 
electrical current is provided by the gateway apparatus 2 to the wired home 
telephone network 4. The current source 20 provides electrical current which may 
be utilized by the wired telephones 30A-30B to generate a ring tone or to light a 

1 5 display. The electrical current generated by the current source 20 is identical to that 
received by the wired telephones 30A-30B from the wired telephone network 8. 

At state 308 the gateway apparatus 2 also determines whether an incoming 
telephone call has been detected al the wireless radio 16. If such an incoming call is 
detected, the state machine 300 transitions from state 308 to state 320. At state 320, 

20 a ring signal is provided to the wired home telephone network 4 by the wired 
telephone interface 26. This ring signal causes a ring tone to be generated at the 
wired telephones 30A-30B. At state 320, a determination is also made as to whether 
the incoming call has been disconnected before it is answered at one of the wired 
telephones 30A-30B. If the incoming call is disconnected before it is answered, the 

25 state machine 300 transitions back to state 302. If one of the wired telephones 30A- 
30B is placed in an off-hook state to answer the incoming call, the state machine 300 
transitions to state 318. 

At state 318, signals are converted between the wireless radio 16 and the 
wired telephone interface 26. In this manner, signals received from the wireless 

30 radio 16 may be transmitted to the wireless telephones 30A-30B. Similarly, voice 
signals received at the wireless telephones 30A-30B may be transmitted through the 
wireless radio 16 to the wireless telephone network 6. In this manner, the incoming 
telephone call may be received and conducted on one of the wired telephones 30A- 
30B. This conversion process continues, and the state machine 300 remains at state 

35 3 1 8, as long as the wired telephone remains in an off-hook state and the call remains 
connected. 

At state 318 a determination is also made as to whether the wired telephone 
on which the call is being conducted has been placed in an on-hook state. If the 
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wired telephone is placed in an on-hook state, the call is disconnected and the state 
machine returns to state 302. If the call becomes disconnected but the wired phone 
remains in an off-hook state, the state machine transitions to state 310 where a dial 
tone signal may be provided to the wired telephone. 
5 At state 308, a determination is also made as to whether one of the wired 

telephones 30A-30B has been placed in an off-hook state. If one of the wired 
telephones 30A-30B is placed in an off-hook state, the state machine 300 transitions 
from state 308 to state 310. At state 310, a dial tone signal is provided through the 
wired home telephone network 4 to the wired telephone that has been placed in an 
1 0 off-hook state. The dial tone signal may be provided by the wired telephone 

interface 26 to simulate a traditional dial tone signal that would be provided from the 
wired telephone network 8. In another embodiment of the invention, no dial tone 
signal is provided. 

At state 3 10, the gateway apparatus 2 makes a determination as to whether 

15 the wired telephone has been placed in an on-hook state. If the wired telephone has 
been placed in an on-hook state, the state machine 300 transitions from state 310 to 
state 302. A determination is also made at the state 3 10 by the gateway apparatus 2 
as to whether a dialed digit has been entered on the wired telephone. If a digit has 
been entered, the state machine 300 transitions to state 312, where the dial tone 

20 signal is ended. If the wired telephone is placed in an on-hook state while at state 
302, the state machine 300 transitions back to state 302. Otherwise, the state 
machine 300 transitions from state 312 to state 314. 

At state 314 additional dialed digits are received from the wired telephone. 
If the wired telephone is placed in an on-hook position at state 3 14, the state 

25 machine transitions to state 302. Once all of the digits have been entered, the state 
machine 300 transitions from state 314 to state 316, where the dialed digits are 
utilized by the wireless radio 16 to initiate a telephone call through the wireless 
telephone network 6. 

If a call is established through the wireless telephone network 6, the state 

30 machine 300 then transitions to state 318, where the conversion circuitry 22 is 
utilized to convert signals between the wireless radio 16 and the wired telephone 
interface 26. In hie manner, the wired telephones 30A-30B may be utilized to place 
a telephone call through the wireless telephone network 6. If the wired telephone is 
placed in an on-hook state at state 318, the state machine 300 returns to state 302. 

35 At state 302, a determination is also made as to whether the gateway 

apparatus 2 should change operating modes to utilize the wireless telephone network 
8 as a backup to the wired telephone network 4. This may occur in response to a 
user changing a configuration of the gateway apparatus 2. This may also occur in 
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response to the gateway apparatus 2 determining prograinmatically that it would 
change state based on a user specified condition. If the gateway apparatus 
determines that the wireless connection 32 should be utilized as a backup to a wired 
connection, the state machine 300 transitions back to state 200 described above with 
5 respect to FIGURE 2. 

Referring now to FIGURE 4, a state machine 400 will be described that 
illustrates the operation of the gateway apparatus 2 in a mode of operation in which 
the wired telephone network 8 is utilized as a primary telephone network and the 
wireless telephone network 6 is utilized as a backup. The state machine 400 begins 

1 0 at state 402, where the gateway apparatus determines whether a connection to the 
wired telephone network 8 is operative. As long as the connection to the wired 
telephone network 8 remains operative, the state machine 400 remains at state 402. 
In this state, the wired home telephone network 4 is electrically connected to the 
wired telephone network 8 through the wired telephone interface 26 and the wired 

1 5 network interface 28, Through this electrical connection, wired telephones 30A-30B 
may place calls over the wired telephone network 8 in a traditional manner. 

If, at state 402, the gateway apparatus determines that the connection to the 
wired telephone network 8 has become inoperative, the state machine 400 transitions 
from state 402 to state 404. At state 404, an electrical current is provided to the 

20 wired home telephone network 4 by the current source 20. As described above, the 
electrical current is compatible with that provided by the wired telephone network 8 
and may be utilized by the wired telephones 30A-30B to generate a ring signal or to 
light a telephone display. 

At state 404, a determination is made as to whether the connection to the 

25 wired telephone network 8 has been reestablished. If the connection to the wired 
telephone network 8 has been reestablished, the state machine 400 transitions from 
state 404 back to state 402 where the wired telephone network 8 will again be used 
as the primary telephone network. A determination is also made at step 404 as to 
whether an incoming wireless telephone call is detected at the wireless radio 16. If 

30 such an incoming call is detected, the state machine transitions from state 404 to 
state 41 6. At state 4 1 6, a ring signal is provided to the wired home telephone 
network 4 thereby ringing each of the wired telephones 30A-3OB. If the incoming 
call disconnects before it is answered at one of the wired telephones 30A-30B, the 
state machine 400 returns to state 402. If one of the wired telephones 30A-30B is 

35 placed in an off-hook state thereby answering the incoming telephone call, the state 
machine 400 transitions to state 414. 

At state 414, the conversion circuitry 22 is utilized to convert signals 
between those received at the wireless radio 16 and those received at the wired 
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telephone interface 26, In this manner, the wired telephones 30A-30B may be 
utilized to answer and conduct the incoming telephone call over the wireless 
telephone network 6. At state 414 a determination is also made as to whether the 
wired telephone has been placed in an on-hook state. If, at state 414, it is 

5 determined that the wired telephone is placed in an on-hook state, the state machine 
400 transitions back to state 402. As long as the wired telephone 30A-30B is 
remains in an off-hook state and the call remains connected to the wireless radio 16, 
the state machine 400 remains at state 414. If the call becomes disconnected from 
the wireless radio 16 but the wired telephone remains in an oft-hook state, the state 

10 machine 400 transitions to state 406. 

At state 404, a determination is also made as to whether one of the wired 
telephones 30A-30B is placed in an off-hook state in order to place an outgoing 
telephone call. If the gateway apparatus 2 determines that one of the wired 
telephones 30A-30B has been placed in an off-hook state, the state machine 400 

1 5 transitions to state 406. At state 406, the wired telephone interface 26 provides a 
dial tone signal to the wired telephone that has been placed in an off-hook state. By 
providing a synthetic dial tone to the wired telephone, the experience of placing a 
telephone call over a wired telephone 8 may be provided. Alternatively, no dial tone 
may be provided to the wired telephone placed in an off-hook state. 

20 If, at state 406, the wired telephone is placed in an on-hook state, the state 

machine 400 returns to state 402. If, at state 406, the gateway apparatus 2 
determines that a digit has been entered on the wired telephone, the state machine 
400 transitions to state 408, where the dial tone signal is stopped. If, at state 408, 
the wired telephone is placed in an on-hook state, the state machine 400 transitions 

25 back to state 402. Otherwise, the state machine transitions from state 408 to state 
410, where additional dialed digits are received from the wired telephone. If all of 
the digits have been entered at the wired telephone, the state machine 400 transitions 
to state 412, where the dialed digits are utilized by the wireless radio 16 to place an 
outgoing telephone call over the wireless telephone network 6. When a call is 

30 established over the wireless telephone network 6, the state machine 400 transitions 
to state 414. 

As discussed above, at state 414 signals are converted between the wireless 
radio 16 and the wired telephone interface 26. This permits a wireless telephone call 
to be placed over the wireless telephone network 6 through one of the wired 
35 telephones 30A-30B. Because the gateway apparatus 2 automatically utilizes the 
wireless telephone network 6 in the event that the wired telephone network 8 
becomes inoperative, it should not be apparent to the user of the wired telephones 
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30A-30B which network is being utilized. If the wired telephone is placed in an on- 
hook state, the state machine 400 transitions from state 414 back to state 402, 

A determination is also made at state 402 as to whether the gateway 
apparatus has been placed in a mode of operation in which the wireless connection 

5 32 should be utilized as a primary telephone network. This may occur in response to 
a user selection of such a mode, or in response to the gateway apparatus 2 
determining that it should change modes based on user identified parameters. In the 
event that the gateway apparatus 2 determines that it should switch to the mode in 
which the wireless connection 32 is utilized as a primary telephone connection, the 

10 state machine 400 transitions from state 402 to state 200, described above with 
respect to FIGURE 2. 

Based on the foregoing it should be appreciated that the present invention 
provides an apparatus for creating a gateway between a wired telephone network 
and a wireless telephone network. The gateway apparatus allows wired telephones 

15 to utilize either a wired telephone network as a primary network or a wireless 
telephone network as a primary telephone network. The gateway apparatus also 
allows a wired telephone network to be utilized as a backup for a wireless telephone 
network and allows a wireless telephone network to be utilized as a backup to a 
wired telephone network. The above specification, examples and data provide a 

20 complete description of the manufacture and use of the composition of the invention. 
Since many embodiments of the invention can be made without departing from the 
spirit and scope of the invention, the invention resides in the claims hereinafter 
appended. 
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WE CLAIM: 

1 . An apparatus for providing a gateway between one or more wired 
telephones and a wireless telephone network, comprising: 

a wireless radio operative to communicate with said wireless telephone 
network over a wireless communications link; 

a wired telephone interface electrically coupled to said one or more wired 
telephones; and 

a controller, said controller operative to: 

detect an mcoming telephone call at said wireless radio, 
provide a ring signal through said wired telephone interface operative 
to ring said one or more wired telephones in response to detecting said 
incoming telephone call, and 

in response to determining that a one of said one or more wired 
telephones has been placed in an off hook state, to establish a 
communications channel between said wired telephone interface and said 
wireless radio, thereby permitting said incoming telephone call to be 
received on said one of said wired telephones placed in an off hook state. 

» 

20 2. The apparatus of Claim 1, wherein said controller is further operative 

to: 

determine whether one of said one or more wired telephones has been placed 
in an off hoolc state; 

collect one or more dialed digits from said one of said one or more wired 
25 telephones placed in an off hook state; 

instruct said wireless radio to establish an outgoing telephone call over said 
wireless telephone network utilizing said dialed digits; and 

to establish a communications channel between said wired telephone 
interface and said wireless radio, thereby permitting said outgoing telephone call to 
30 be placed on said one of said wired telephones placed in an off hook state. 

3. The apparatus of Claim 2, wherein said wired telephone interface 
further comprises a current source for delivering an electrical current to said one or 
more wired telephones compatible with POTS service. 

35 

4. The apparatus of Claim 3, wherein said wired telephone interface is 
further operative to deliver a dial tone signal to said one or more wired telephones in 

15 



BNSDOCID: <WO 03O37O0OA1_l_> 



10 



WO 03/037000 



PCT/US02/32992 



response to determining that a one of said one or more wired telephones has been 
placed in an off hook state. 

5. The apparatus of Claim 4, further comprising a wired network 
5 interface electrically coupled to a wired telephone network, and wherein said 
controller is further operative to: 

determine whether said wireless communications link exists between said 
wireless radio and said wireless telephone network, and 

, in response to determining that said wireless communications link does not 
10 exist, to electrically connect said wired telephone interface and said wired network 
interface, thereby electrically connecting said one or more wired telephones to said 
wired telephone network so that telephone calls placed on said one or more wired 
telephones will be placed over said wired telephone network. 

15 6. A method for providing a gateway between a wired telephone and a 

wireless telephone network, comprising: 

detecting an incoming wireless telephone call over said wireless telephone 
network; 

providing a ring signal to said wired telephone in response to detecting said 
20 incoming call; 

determining whether said wired telephone has been placed in an off hook 
state in response to said ring signal; and 

in response to detennining that said wired telephone has been placed in an 
off hook state, converting said incoming wireless telephone call to a format 
25 compatible with said wired telephone and converting signals received at said wired 
telephone to a format compatible with said wireless telephone network, thereby 
permitting said incoming telephone call to be received and conducted on said wired 
telephone. 

30 7. The method of Claim 6, further comprising: 

delivering an electrical current to said wired telephone compatible with 
POTS service; 

determining if said wired telephone has been placed in an off hook state; 
in response to determining that said wired telephone has been placed in an 
35 off hook state, receiving one or more dialed digits from said wired telephone; 

placing an outgoing wireless telephone call over said wireless telephone 
network using said dialed digits; and 
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10 



converting signals associated with said outgoing wireless telephone call to a 
format compatible with said wired telephone and converting signals received at said 
wired telephone to a format compatible with said wireless telephone network, 
thereby permitting said outgoing telephone call to be placed and conducted on said 
wired telephone. 

8. The method of Claim 7, further comprising: 
providing a dial tone signal to said wired telephone in response to 
determining that said wired telephone has been placed in an off hook state. 



9. The method of Claim 8, further comprising: 

determining whether a valid communications link exists over said wireless 
telephone network; and 

in response to detennining that a valid communications link does not exist 
1 5 over said wireless telephone network, electrically connecting said wired telephone to 
a wired telephone network, 

1 0. The method of Claim 9, further comprising: 

determining whether a valid communications link has been reestablished 
20 over said wireless telephone network; and 

in response to detennining that a valid communications link has been 
reestablished over said wireless telephone network, electrically disconnecting said 
wired telephone from said wired telephone network. 

25 11 . An apparatus for providing a gateway between one or more wired 

telephones and a wireless telephone network, comprising: 

a wireless radio operative to communicate with said wireless telephone 
network over a wireless communications link; 

awired telephone interface electrically coupled to said one or more wired 
30 telephones; 

a wired network interface electrically coupled to a wired telephone network; 
a current source; and 

a controller operative to determine whether a connection between said one or 
more wired telephones and said wired telephone network is operative and, in 
35 response to determining that said connection between said one or more wired 

telephones and said wired network is inoperative, said controller further operative 
to: 
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cause said current source to deliver an electrical current to said one or more 
wired telephones compatible with POTS service, 

detect an incoming telephone call at said wireless radio, 
provide a ring signal through said wired telephone interface operative to ring 
5 said one or more wired telephones in response to detecting said incoming telephone 
call and, 

in response to determining that a one of said one or more wired telephones 
has been placed in an off hook state, said controller operative to establish a 
communications channel between said wired telephone interface and said wireless 
10 radio, thereby permitting said incoming telephone call to be received on said one of 
said wired telephones placed in an off hook state. 

12. The apparatus of Claim 1 1 , wherein in response to determining that 
said connection between said one or more wired telephones and said wired network 
is inoperative, said controller is further operative to: 

determine whether one of said one or more wired telephones has been placed 
in an off hook state; 

collect one or more dialed digits from said one of said one or more wired 
telephones placed in an off hook state; 

instruct said wireless radio to establish an outgoing telephone call over said 
wireless telephone network utilizing said dialed digits; and 

to establish a communications channel between said wired telephone 
interface and said wireless radio, thereby permitting said outgoing telephone call to 
be placed on said one of said wired telephones placed in an off hook state. 

1 3 . The apparatus of Claim 1 2, wherein said wired telephone interface is 
further operative to deliver a dial tone signal to said one or more wired telephones in 
response to determining that a one of said one or more wired telephones has been 
placed in an off hook state. 

14. The apparatus of Claim 13, wherein said controller is further 
operative to: 

determine whether a connection between said one or more wired telephones 
and said wired telephone network has been reestablished, and 

in response to determining that said connection between said one or more 
wired telephones and said wired telephone network has been reestablished, to 
electrically connect said wired telephone interface and said wired network interface, 
thereby electrically connecting said one or more wired telephones to said wired 
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telephone network so that telephone calls placed on said one or more wired 
telephones will be placed over said wired telephone network. 

15. A method for providing a gateway between one or more wired 
5 telephones and a wireless telephone network, comprising: 

determining whether a connection between said one or more wired " 
telephones and a wired telephone network is operative; 

in response to determining that said connection between said one or more 
wired telephones and said wired network is inoperative, 
10 delivering an electrical current to said one or more wired telephones 

compatible with POTS service, 

detecting an incoming telephone call at a wireless radio, 
providing a ring signal to said one or more wired telephones in 
response to detecting said incoming telephone call and, 
15 in response to determining that a one of said one or more wired 

telephones has been placed in an off hook state, establishing a 
communications channel between said one or more wired telephones and 
said wireless telephone network, thereby permitting said incoming telephone 
call to be received on said one of said wired telephones placed in an off hook 
20 state. 

16. The method of Claim 15, further comprising: 

in response to determining that said connection between said one or more 
wired telephones and said wired network is inoperative, 
25 determining whether one of said one or more wired telephones has 

been placed in an off hook state; 

collecting one or more dialed digits from said one of said one or more 
wired telephones placed in an off hook state; 

establishing an outgoing telephone call over said wireless telephone 
30 network utilizing said dialed digits; and 

establishing a communications channel between said one or more 
wired telephones placed in an off hook state and said wireless network, thereby 
permitting said outgoing telephone call to be placed on said one of said wired 
telephones placed in an off hook state. 

35 
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17. The method of Claim 16, further comprising: 

delivering a dial tone signal to said one or more wired telephones in response 
to determining that a one of said one or more wired telephones has been placed in an 
off hook state. 

5 

1 8. The method of Claim 17, further comprising: 
determining whether a connection between said one or more wired 

telephones and said wired telephone network has been reestablished, and 

in response to determining that said connection between said one or more 
10 wired telephones and said wired telephone network has been reestablished, 

electrically connecting said one or more wired telephones to said wired telephone 
network so that telephone calls placed or received on said one or more wired 
telephones will be placed or received over said wired telephone network. 

15 19. A computer-controlled apparatus for providing a gateway between a 

wired home telephone network and a wireless telephone network, said apparatus 
operative to: 

provide a first mode of operation in which said apparatus is operative to 
monitor an operational status of a wired telephone network and to route a telephone 
20 call made from said wired home telephone network through said wireless telephone 
network in response to determining that said wired telephone network is not 
operational; and 

provide a second mode of operation in which said apparatus is operative to 
monitor an operational status of said wireless telephone network and to route a 
25 telephone call made from said wired home network through said wired telephone 
network in response to determining that said wireless telephone network is not 
operational. 

20. The apparatus of Claim 19, wherein either of said first or second 
3 0 modes may be selected as a mode of operation for said computer-controlled 

apparatus, and wherein said mode of operation is selected based upon a user- 
specified schedule. 

2 1 . The apparatus of Claim 1 9, wherein either of said first or second 
35 modes may be selected as a mode of operation for said computer-controlled 

apparatus, and wherein said mode of operation is selected based upon dialed digits 
collected from a wired telephone connected to said wired home telephone network. 
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